Background Incidence of jaundice in pregnancy, including underlying chronic liver diseases, is 3-5%. However, the maternal mortality rate in some conditions can be as high as 18% in acute fatty liver of pregnancy and 22% in hepatitis E in pregnancy. Objectives This is an observational study of the demographics, obstetrical profile, aetiology, maternal morbidity, mortality and neonatal outcomes in pregnancies complicated with jaundice. Materials and Methods This is an observational study conducted in Department of Obstetrics and Gynaecology of a tertiary care hospital, situated amidst the biggest urban slum in Mumbai spanning over 1 year from January 2016 to December 2016. All registered, unregistered and transferred patients with abnormal liver function tests excluding patients with chronic liver diseases were included in this study.
most common cause (42%) of jaundice in pregnancy.
Introduction
ICD 10 CM defines jaundice (R 17) as a clinical manifestation of hyperbilirubinemia which consists of deposition of bile pigments in the skin, resulting in yellowish staining of the skin and mucous membranes [1] . The normal serum bilirubin concentration in adults is less than 1 mg/dL; however, clinical jaundice is not manifested until the serum bilirubin is greater than 2 mg/dL. Liver function tests remain largely unchanged during pregnancy except the increased levels of alkaline phosphatase (ALP). ALP is physiologically produced by placenta at the brush border membranes of the syncytiotrophoblast [2] . Incidence of jaundice in pregnancy including the underlying chronic liver diseases is 3-5% [3] . However, the incidence and the aetiology of abnormal liver function tests varies in different parts of the world.
Jaundice during pregnancy can be attributed to liver diseases unique to pregnancy, pre-hepatic causes, hepatic causes and post-hepatic causes of jaundice. Liver dysfunctions unique to pregnancy are pre-eclampsia, HELLP syndrome, acute fatty liver of pregnancy, intrahepatic cholestasis of pregnancy and hyperemesis gravidarum. Prehepatic conditions including haemolytic anaemia, hepatic pathologies like acute viral hepatitis, drug-induced hepatitis, Budd-Chiari syndrome, Wilson's disease cause clinical hyperbilirubinemia. Post-hepatic pathologies like CBD obstructions, gall stones, choledochal cyst, pancreatitis can also lead to clinical jaundice in pregnancy. Pre-eclampsiarelated liver dysfunctions and viral hepatitis are the most commonly encountered causes of jaundice in pregnancy.
India is hyperendemic for hepatitis A and E [4] . Viral hepatitis particularly faeco-oral hepatitis E infection is fairly common in lower socio-economic, densely populated areas of urban slums lacking basic hygiene with seasonal increase in incidence during summer and monsoon seasons [5] . Fulminant hepatitis E has the highest mortality rate of 22% followed by acute fatty liver of pregnancy 18% [6, 7] .
Materials and Methods
Place of study The study was conducted in the Department of Obstetrics and Gynecology at Lokmanya Tilak Municipal Medical College and General Hospital, Sion, Mumbai 400022, a tertiary care hospital from January 2016 to December 2016.
Study design: Retrospective observational study. Inclusion criteria: All registered, unregistered and transferred patients with abnormal liver functions were included in this study.
Exclusion criteria: Patients with chronic liver disease and drug-induced hepatitis.
Methodology: Demographics (age, residence, socioeconomic status), obstetrical profile (gravida, ANC visits, nature of admission), aetiology, complications, maternal morbidity, mortality and neonatal outcomes of pregnancies complicated with jaundice were studied and compared with similar studies.
Results
Forty-three cases were studied during 1-year study. Most of the cases belonged to the age group of 20-30 years (58%) and resided in the urban slums (80%). All the enrolled patients were classified according to Kuppuswamy scale. Forty-two percentage of population belonged to upper lower class, followed by lower middle class (35%) and lower class (23%) ( Table 1) . Twenty-one were primigravida (51%), 13 (32%) were 2nd gravida, and 8 (18%) were multigravida. In the present study, though most of the cases were ANC registered, only 35% had [ 3 visits, 44% had \ 3 ANC visits, and 21% were unregistered (Fig. 1) . Fifty-three percentage of cases were referred or transferred from periphery hospitals ( Table 2) .
Hepatitis E (42.4%) was the most common cause of jaundice in pregnancy followed by pre-eclampsia (16.2%), cholestasis of pregnancy (9.2%) and haemolytic anaemia (6.9%) ( Table 3) . Sixty-seven percentage of cases had normal delivery, 14% LSCS, 5% forceps and 14% undelivered. Five normal deliveries and 1 LSCS were complicated with postpartum haemorrhage. Most common complications seen were disseminated intravascular coagulopathy (DIC) in 12 cases (28%), followed by postpartum haemorrhage in 6 cases (14%) and hepatic encephalopathy in 5 cases (11.5%). There were no complications in 15 patients (35%), giving a high maternal morbidity rate of 65% (Table 4) .
In our study, 17 maternal mortalities were reported with an extremely high fatality rate of 40% (Table 5) . Maternal mortality was seen in most cases of hepatitis E succumbing to DIC and hepatic encephalopathy. Eleven cases of hepatitis E expired, 4 succumbed to hepatic encephalopathy, and 7 died of DIC.
Fifty-three percentage cases had live birth, out of which 7 were preterm. Intrauterine foetal demise were reported in 14 cases (33%), and 6 were undelivered (14%) (Fig. 2) . Two babies died in within 7 days of delivery. Hence, perinatal mortality rate was 37%.
Discussion
Liver dysfunction in pregnancy is associated with various pathologies including viral hepatitis, leptospirosis, malaria, increased haemolysis and pregnancy-related conditions like pre-eclampsia, HELLP, acute fatty liver, cholestasis of pregnancy and hyperemesis gravidarum. Though the incidence of pre-eclampsia in pregnancy remains uniform worldwide (2-8%) [8] , there is a major geographical variation in other hepatic conditions encountered during pregnancy. In developed countries like USA, gall stones and pre-eclampsia are the commonest cause of abnormal liver function [9] . In subdeveloped countries like India where sanitation and safe drinking water are still major social issues, viral hepatitis especially hepatitis E is on a rising trend. In many contemporary studies including the present study, hepatitis E was found to be the most common cause of jaundice in pregnancy even surpassing pregnancy-related liver dysfunctions [10] . Most of the cases of jaundice were seen in primigravida (51%), age group of 20-30 years (58%) and upper lower class (42%). Similar findings were reported by other parallel studies [10, 11] . Pre-eclampsia is more common in primigravida with a relative risk of 2.91 [12] . Overcrowding, contaminated drinking water, lack of sewage management and unawareness of basic hygiene habits predispose the lower socio-economic group to infectious cause of hepatitis like hepatitis E, hepatitis A, leptospirosis and malaria.
ABNORMAL LIVER FUNCTIONS IN PREGNANCY
A tremendously high maternal morbidity (65%) and mortality (40%) was seen in our study which is accounted to fulminant nature of hepatitis E infection and the fact that majority of enrolled patients (53%) were cases referred with poor prognosis requiring intensive management. Mortality from fulminant hepatic failure secondary to hepatitis E virus (HEV) infection can be as high as 50% [13, 14] . Hepatitis E infection during pregnancy (especially in the third trimester), with genotype 1 of hepatitis E virus, is associated with more severe infection and might lead to fulminant hepatic failure and maternal death [15] . Amongst the 4 genotypes of hepatitis E virus, genotype 1 is most prevalent in India, accounting for high incidence of fulminant hepatitis.
As 65% of cases in our study had severe morbidity, most of these cases were managed in intensive care setting with consultation with medicine and gastroenterology departments. Acute viral hepatitis is managed conservatively. Antiviral therapy for hepatitis B in pregnancy depends upon the presence or absence of cirrhosis, HBeAg and hepatitis B e antibody (anti-HBe), as well as the HBV DNA and aminotransferase levels [16] . Gastroenterologists generally defer antiviral therapy until delivery provided there is no evidence of cirrhosis. However, if there is HBV DNA (i.e. [ 2 9 10 5 int. units/mL or [ 10 6 copies/mL) tenofovir disoproxil fumarate (300 mg daily) or lamivudine (100 mg daily) should be started in third trimester to prevent mother-to-child transmission [16] . In our institute, all newborns receive 1st dose of hepatitis b vaccine and HBIG (hepatitis B immunoglobulin) within 12 h of birth. Antiviral therapies for hepatitis C is contraindicated in pregnancy as both first-line therapies ribavirin (category X) and interferon (category C) have detrimental effects on foetus [17] .
Pre-eclampsia was the second most common aetiology for abnormal liver functions in our study (16.2%) . If preeclampsia is complicated with severe features like visual disturbances, severe headache, HELLP, thrombocytopenia, renal abnormality, pulmonary oedema or uncontrolled hypertension, it is prudent to terminate the pregnancy immediately [18] . Mild pre-eclamptic pregnancies should be terminated after 37 weeks with weekly pre-eclampsia profile and foetal assessment.
In our present study, we had only one case of acute fatty liver of pregnancy (AFLP) who expired at 18 weeks of gestation. AFLP is an obstetric emergency presenting as fulminant hepatitis or hepatic encephalopathy with grave prognosis. AFLP has been linked with deficiency of long chain 3-hydroxyacyl coenzyme A dehydrogenase (LCHAD) in foetus. Mothers of neonates with LCHAD deficiency have 79% chance of developing AFLP and HELLP [19] . Management of AFLP is maternal stabilisation and prompt delivery irrespective of gestation age. The route of delivery is individualised according to maternal and foetal status. Unlike AFLP, intrahepatic cholestasis during pregnancy has a very milder course which can be managed conservatively with ursodeoxycholic acid (UDCA) and does not warrant premature termination of pregnancy [20] . A detailed description of management of jaundice in pregnancy is provided in Fig. 3 .
In addition to high MMR associated with jaundice in pregnancy, neonatal mortality was also reported to be exorbitantly high (43%). High neonatal mortality is specifically seen in hepatitis E, AFLP and HELLP.
Conclusion
Liver disease unique to pregnancy and pregnancy with liver disease might constitute a small cohort of complicated pregnancies but requires meticulous attention by both obstetricians and physicians owing to the high maternal and neonatal morbidity and mortality. Unlike the Western countries, where gall bladder and pre-eclampsia constitute the major causes of jaundice, communicable diseases like hepatitis E, malaria and leptospirosis account to majority of cases of jaundice in India. ANC visits provide an excellent opportunity for early diagnosis of pre-eclampsia and can also encompass awareness on basic hygiene and other preventive measures against hepatitis E.
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